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Dec. 93   Shutdown of NYSEG plant

Jan. 04   Heat exchangers plugged at Kewaunee 
Power Plant, WI

Aug. 05   Partial shutdown of Pickering nuclear 
plant (Ontario)

Sep. 05   Partial shutdown of Darlington nuclear 
plant (Ont.)

OPG estimates clogging due to Cladophora has 
resulted in loss of $30 million over past 12 years.
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Type E botulism is killing birds.  
Is Cladophora to blame?

Algae problem along lake clogs senses 

Rotting algae on Lake Erie might carry health hazards, foul odor



4

Provided by Marty Auer; original courtesy of Daniel F. Jackson.
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Two Key Questions:Two Key Questions:

1.1. What are the roles of nutrients, light and What are the roles of nutrients, light and 
temperature in controlling temperature in controlling CladophoraCladophora
abundance?abundance?

2.2. Might the recent increase in Might the recent increase in CladophoraCladophora
abundance be due to a change in one or more abundance be due to a change in one or more 
of these factors?of these factors?
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Cladophora Model Conceptual Framework
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The Role of LightThe Role of Light

Data provided by MMSD

Mussel
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Spring Total P
(mean of all pelagic stations)
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So What Can We Do?So What Can We Do?
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Phosphorus input and uptake 
for May – July, 2006:

Net Cladophora Uptake = 119 mg m-2

River Input = 120 mg m-2

Mussel Excretion = 506 mg m-2



18

0

100

200

300

400

500

600

700

B
io

m
as

s,
 g

 D
W

 m
-2

Z = 4 m

SRP = 0.4 μg L-1

Pre-mussel Water Clarity

May           June           July           Aug.       Sep.     Oct.

Z = 4 m

SRP = 1.8 μg L-1

Pre-mussel Water Clarity

0

100

200

300

400

500

600

700

B
io

m
as

s,
 g

 D
W

 m
-2

May           June           July           Aug.       Sep.     Oct.



19

Annual phosphorus load to Lake Michigan is 2,500 T.

Standing stock of P in Lake Michigan is 17,000 T.

Where do mussels get their 
phosphorus from?

The Lake Michigan The Lake Michigan 
Phosphorus CyclePhosphorus Cycle
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ConclusionsConclusions

1. Lake water is clearer, which promotes Cladophora growth.

2.   Mussels may be increasing nearshore dissolved P concentration.

3.   We may need to re-consider the nearshore P target of 7 μg L-1.

4. At  depths >7 m,  50% P reduction = large decline in Cladophora.  At 
shallower depths, the response is less certain.

5.  There is lots of P in the lake and in soils.  Reducing P in Lake Michigan 
will take time.

Mendicant monk meditating 
on 19th Century Cladophora
beach drift, Gibraltar Island, 
Put-in-Bay, Ohio.

Photo from the J. Cooke Collection, Courtesy of the Ohio 
Historical Society Library, Columbus, Ohio.

Taken from Taft & Kishler, 1973. 
Provided by M. Auer
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